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pplatpH Ap plications 

,0001] Th,s application claims priority to Provisional Application No. 

60/24 4,791 entitled METHODS AND COMPOSITIONS FOR THE BENEFIT OF THOSE 
SUFFERING FROM POLYCYSTIC OVARY SYNDROME WITH CHROMIUM 
COMPLEXES filed on October 31. 2000. The subject matter of the aforementioned 

application is hereby incorporated by reference. 

Background of the Invention 

Field of the Invention 

,0002, The disclosed invention relates to composttions comprising chromtum 
complexes and uses of these composttions in treating Polycysttc Ovary Syndrome (PCOS). 

rw.ri ption o f the. Related Art 

,0003] Polycystic Ovary Syndrome (PCOS) or Stein-Leventhal Syndrome 

affects an estimated 5% to .0% of women. The condition is charactenzed by 1) Regular or 
absent menses, 2) numerous cysts on the ovartes, 3) htgh blood pressure, 4) acne, 5) elevated 
insulin ievels, insulin reststauce, or type 1! diabetes, 6) infertility, 7) excess Iran on the face or 
body 8) male-pattern baldness, 9) abdominal obesity, and 10) abnormal lipid profiles. 

' ,00041 The hallmark features of PCOS are obesity, insulin, resistance, abnormal 
„p,d profile, excesstve hair growth, anovulation, and infertility. Stud.es with insuhn 
sensttizers ("gtitazones", have demonstrated some beneficial effects on this patient 
population wtth respect to these characteristic, Recently, the safety of ghtazones has been 
challenged given the increased frequency of liver toxicity, especially for trogh.azone. 

Overview and Epidemiology of PCOS 

,00051 About 5% to 10% of women of reproductive age have PCOS wnh the 
hallmark features of obesity, tnsu.in resistance, abnormal lipid profile, excesstve hair growth 
auction, and iufetnltty. The syndrome usuaHy occurs a, the onset of puberty, aUhough U 
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can appear in women who are in .he middie of their reproduce years, and may fol.ow a 
familial inhen.anee partem. S.ein and Leveniha. firs, recognized ,he syndrome m .935 
when .hey described seven pa.ien.s wi.h .he charac.eris.ic signs, pnmarily anovula.ion and 
infertility; mos, of ft. women were hirsute, and some were ohese (An, J Oostel Gynecol 29: 
,81-191 (1935)). Over lime, Slein and Leven.hal reported on approximately 100 patterns. 

Hirsutism and Obesity 

|0006| Several studies have found .ha. abou, 30% of amenorrheic and 90 /. of 
ohgomenorrheic patients have PCOS. Patients with regular menses and hirsutism have a 
signtftcan, prevalence of po.ycysric-appearing ovartes, and the percentage is even htgher for 
th „ se women wi.h amenorrhea or ohgomenorrhea. In a study of women who constdere 
themselves "normal," that is, they had regular menses and no hirsutism, only eight of 123 had 
^cystic-appearing ovartes on ultrasound (Lance., i:870-872 (1988)). Of women w,,h 
irregular menstruation, 89% had the ultrasound criteria for this condt.ion. Although none of 
, he women with amenorrhea had polycystic ovaries, three had multicystic ovartes. 

Insulin Impairment and Diabetes 

,0007] A number of studies have demonstrated .ha, PCOS pa.ients have 
significant insulin resistance. From 20% ,o 40% of obese pa,ien.s win develop ,mpa,red 
glucose .olerance (IGT) and even.ually type II d.abctes by the end of the fourth decade 
However, no, all women who develop this cond.tion are obese. Patients wtth PCOS 
commonly have hyperrnsulmem,a, and therefore would also be a, risk for deve.op.ng IGT 
whether lean or obese. Patients with PCOS make up abou, ,0% of pa,ien,s with IGT, and 
abou, 7% of patients wi.h IGT progress ,o ,ype 1. diabetes each year. Therefore, up ,0 Ihree 

million women in ,he United States are a, risk for PCOS and diabetes. 

[00081 A large number of patients with noninsultn-dependen, diabetes develop 

frank insulin-dependen, dtabetes, and me risk for cardiovascular disease is greater in panents 

„i,h glucose metabolism abnormalities. PCOS patients, who often have abnorntal hpid 

profiles, appear to be at risk for cardiovascular dtsease. 

Clinical Studies 

,0009] A prospective, ,hree-con,,nen, study examined how PCOS vaned among 
)apanese, Italtan, and American women (Ant , Oostet Gynecol .67:1807-18,2 (1992,). All 
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had hyperandrogenism and chronic anovulation. The Japanese women had norma, body 
weig h, the Jtalian women were Cose to norma, body weigh,, and >be American women were 
overhigh,. The Japanese women typically were no, hirsute, whije the „a„an and Amencan 
women were. Abou, 75% of a„ patterns had po,ycys,,c ovaries on ultrasound. Each group 
had elevated LH and testosterone levels, and 80% demonstrated insulin reststance. 

,00,01 Another prospective s.udy of women in whom the clinical diagnosts of 
PCOS was based on hyperandrogenism and chronic anovulation revea,cd e,evated LH ,n only 
70% ,0 75% (Fer,i, S.eri, 39:674-678 (,983)). A study by Bndges and colleagues showe 
that the emergence of polycysttc ovaries starts a, age six or seven and peaks a, puberty w,t 
a prevalence of around 25% (FertiJ S,er„ 60:456-460 (1993)). This does no, mean that 25/. 
of girts have PCOS; pontic ovaries in a woman .ho is desrined to have this problem 
emerge very earty, bu, this should no, be confused with PCOS, a syndrome in whtch thts 
symptom may be only one component, albeit an important one. 

,00,11 About 30% of patients with PCOS have normal menses. But it is unusual 
for a woman who has the clinical syndrome, and perhaps polycystic ovanes, to have 
consistent* norma, ovulatory menses. Many women who report normal menses have 
anovn.atory cycles. The majority of patients with the "full-blown clinical disorder have 
polycysttc ovaries on ultrasound to some degree. This syndrome also encompasses a 
[pectrum of various degrees of endocrme manifestations. Whereas only ,0% or fewer 
patients with PCOS have normal ovanes, virtually 100% of patients with severe adrenal 
androgen excess manifest polycystic ovaries. 
Insulin Resistance and PCOS 

,0012, The association between insulin resistance and hyperandrogentsm was first 
desenhed in 192, by Achard and Thiers (ft* .W «7 MetJ 86:5,-64 (,92,)). 
Diagnosttctans again became interested ,„ this association when Kahn and Flier reported on 
adolescent girts witb extreme insulin resistance, dtabetes mellitus, and true vin.izanon , type 
A syndrome", <TV **J MerJ 294:73,-745 ,1976), In ,974, Gtvens noted that panents w 
acanthosis nigricans had htgh insulin ,evels (, CJm Endocrinol Me,a b 38:347-355 ,19 4,), 



nigncans (Endocr. Rev. ,8:744-800). These raised, velve.y skin lesions, whtch may or may 
not be hyperpigmented, is a marker for insulin resistanee. 

,00,31 ,„ addition, to glueose metabolism, insulin regulates protetn and Itptd 
synl „esis, as we,, as gene transcHption. In PCOS, an abnonttaltty occurs in how the insuhn 
r ecep,„r transmits signals, a very ear,y abnomraltty compared with rype I. ~ No 
mu ,a„„ns are presen,; some researchers believe that a serine kinase turns off , he tnsultn 

^'ToOHl In 1980, Burghen and colleagues were the firs, to show that women with 
PCOS were hyperinsulinemic and that this was no, necessarily assorted with body wetgh, 
y CUn ***** Metab 50:U3-U6 (1980),. In a prospeertve study, Dunaif subgroupe 
lyperandnagen.c women by ovulatory status V CUn Endocrinol Meiao 65:499,07 ,19 7,,, 
basing the diagnosts of PCOS on hyperandrogenism and anovulation. Whether obese or lean, 
w „„e„ with PCOS had elevated insultn responses ,o oral glucose. The ovulatory 
hyperandrogenic women did not have hyperinsulinemia. 

,00,5, Women with PCOS are at increased risk for developing IGT and type 
diabetes me.litus, both nsk factors for cardtovascular disease. The risk rises linearly wuh 
two-hour glueose levels, and abou, 10% of IGT in premenopausal women ts related 
PCOD, and internists often find histories of PCOS in diabetic patterns. 
Androgens and Insulin Resistance 

,00.6) Does hyperandrogenism cause hypennsu.inemia, or does hyperinsuhnem.a 
cause hype^rdrogenism^ Researchers looked for an answer by suppressing insulin levels. 
Nestler did this first nstng diazoxide, and subsequent researched have used me form, 
weigh, loss, and ttoglilazone, an insulin sensitizer ,ha, reduces circuiting insultn levels < 
din Endocr.no! Meiab 68:1027 (1989,). A s,udy by Dunaif using trogli.azone showed 
increased insulin sensittvUy that resulted in regulat menses as early as one month later 

,„„ 17 | Despite conflicting results, studies have noted a connection bettveen 
andmgens and insultn resistance. For example, lowering androgen levels in PCOS pattents 
wh „ are no, severely insulin resis.an, or ohese tmproves insulin sensttivtty. If — 
Ooses of testosterone are given ,0 women (as with fema,e-,o-ma.e transsexuals,, decreased 
insultn sensitivny results, although no, of the magnitude seen in women wtth PCOS. 
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,00,8, Hyperandrogenism causes ace insulin resistance, and insnlin resistance 
causes ntoderate hyperandrogenism, ahhough this does no, comple.ely explain the 

,eve, decrease, adrena, androgen, dehydroepiandros.erone suifatc (DHEAS), estrogen, and 
LH levels a,so decrease, suggesting that insuhn is a -genera, augment of sterotdogenests 
and LH secretions. 

,„„„, The most compelltng evidence indicates genetic susceptibility. Po.ycysttc 
ovary morphology ts —ted within families, and hypemndrogentsm wi,h regular 
ovuLn, as we,, as PCOS and tnsu.tn restsrance, aiso are famtlial. About 50% of 
PCOS women bave sonre form of the syndrome, either hyperandrogentsm alone or assocta.ed 

with chronic anovulation. 

,0020, One hypolhests is .ha, an — senne kinase in PCOS phosphory.a,es 
th e insuhn ,ecep,or and ,he rale-hnhnng ensure for androgen synthests, P450C7. Insuhn 
res is,ance ,he„ augment hyperandrogenism, and androgens augnren, Insuhn res,s,anee 
pacing ,he syndrome. A second hypo,hes,s is ,ba, some .omen are geneltcally 
pr ed,s P oL ,o polyeystte ovanes and some ,o Insuhn res,s,a„ce. When ho,h genes are 
presen,, ,hey develop PCOS (Endocr Rev 18:774-800 (1997)). 
nniP Therapies 

••Glhazones" decrease insulin resis,anc= by ,arge,ing nuclear perox.some prohfera.or 
ae«va,ed recep.ors (PPARs) to reduce fa,,y acid and glucose „u,pu, and reduce tnglycende 
synt hes, S in ,he liver whi,e increasing glucose up* in skeletal musc.e - a fundamenta 
pllem for women wi,h PCOS. I, has no effec, on pancreattc he,a cell insuhn secrehon and 

does not cause lactic acidosis. 

,0021, Metformin decreases produCion and uptake of glucose wuhou, caus.ng 
h ypog,ycemia, hn, i, does rarely cause lactic acidosis, pa rt ,e„,ar,y in ,hose wi,h impaired 
I, function; i, also fre q uen„y causes ahdomina, discomfort. Smdies have ademp.ed o 
de.ermine which effeCs of metformin are caused by weigh, loss and which are caused by „s 
impact on glucose disposal and insulin dynamics. 

,0022, In one study, Ehrmann and colleagues healed PCOS in .4 women w„h 
m e,formin, 850 mg ,hree times a da, for ,2 weeks Of. ***** - 
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530 (1997) Body mass index (BMI) was unchanged, and insu.in seeretion was no. 
improved. Free testosterone, stimulated LH, follicle-stimulating hormone (FSH), 1 7-hydroxy 
progesterone, androsrenedione, DHEAS, progesterone, and estradio, ievels were unchanged, 

,00231 Ehrmann also treated 13 obese, hyperandrogente women w„h PCOS and 
IGT with 400 mg trog.ttazone a day for 12 weeks (J Clin Eniocrinol «, « 82:2,08- 
2116 (.997)). Fasring and rwo-hour glucose .evels dee.ined stgntfieanr.y, wtth reduce 
hemog.obin A-.C, improved insulin sensitiviry, decreased androgenic hormones, and 
s,,mula«ed.7-hydroxyproges.erone, without any change in gonadorroptns. 

,00241 In a three-month, double-blind, randomized study by Dunatf e. al., 
obese, hypertonic women with PCOS were given troghtazone 200 mg or 400 mg a day 
y Cm Entocrinol an, Me,a b S,:3299-3306 ,1996)). Within a month, BMI was unc ange i 
ins ulin sensitivity increased; and free testosterone, esrradio,, and estrone decreased The 
movement in insulin sensitivity resuhed in regular menses as early as one month laren 
th „se given 400 mg per day, androstenedtone and LH decreased and sex bormone-btndtng 
g,„buhn (SHBG) increased; FSH .evels were unchanged, bu, two women ovulated. 

,0025) Chromium is a nutrioonauy essentia, trace e.emen.. The essenttahty of 
chromium in the diet was estabUshed in 1959 by Schwartz, as cited in Pre.n.Kno^e ,n 
Mion, page 57,, fifth edition (,984, the Nutrition Foundation, Was tngton, DC). 
Chromium depiction is characterized by the disturbance of glucose, fiprd and protem 
merabohsm and by a shortened hfespan. Chromtum ,s essentia, for 
m al , known insuhn-dependen, systems (Boy.c e, a,., So.,., J. 70:,449-,453, ,977 . 
.nsufficien, dtetary chromium has been linked to both maturity-onse, diabetes and ,0 

cardiovascular disease. 

,00261 The principal energy sources for the body are glucose and fatty actds. 
Chromium depletion resu.ts in btologica.ly ineffective insulin and compromised glucose 
met abo.ism. Under rhese condttions, the bod, must re,y primari.y on lipid metabohsm o 
meet its energy recrements, resu.ring in the production of excessive amounts of acety.-CoA 
and ketone bodies. Some of the documented acetyi-CoA is converted to mcreased 
cholesterol biosynthesis, resuhing in hypercholesteremia. Dtabetes me.htns 
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characterized in large pari by giycosuria, hypercholesterolemia, and often ketoacidosis. The 
acce.era.ed atherosclerotic process seen in diabetica is associated with hypereholesterolenna 
(Boyle et d\., supra.). 

|0027] Dietary supplementation of chromium to normal individuals has been 
reported to lead to improvements in glucose tolerance, serum lipid concentrations, including 
high-density lipoprotein cholesterol, insulin and insulin binding (Anderson, Clin. Psychol. 
Biochen, 4:31-41, 1986). Supplemental chromium in .he tnvalent form, e.g. chrom.c 
chlonde, is associated wi.h improvements of risk factors associated with adul.-onse. (Type 
II) diabetes and cardiovascular disease. 

[0028] Chromium functions as a cefaclor for insulin. It binds to .he insulin 
receptor and potentiates many, and perhaps all, of its functions (Boyle e. a.., supra.). These 
functions include, but are no, limited to, the regulation of carbohydrate and lipid metabohsm. 
(Present Knowledge in Nutrition, supra, a, p. 573-577). The introduction of morgantc 
chromium compounds per se into individuals is no. particularly beneficial. Chromium must 
be converted endogenously into an organic complex or must be consumed as a biologrcally 
active molecule. Only about 0.5% of ingested inorganic chromium is assimilated mto the 
body (Recommended Daily Allowances, Ninth Revtsed Edition, The National Academy of 
Sciences, page 160, 1980). Only 1-2% of most organic chromium compounds > aas.mtla.ed 
into the body. 

|0029] U.S. Patent No. Re. 33,988 discloses that when selected essenttal metals, 
including chromium, are administered to mammals as exogenous.y synthesized coordination 
complexes of picolinic acid, they are directly available for absorption without competrhon 
from Cher metals. This paten, describes a composition and method for selectively 
supplementing the essential metals in the human die, and for facilitating absorp.ion of these 
ra „als by intestinal cells. These complexes are safe, inexpensive, biocompatrble and easy to 
produce. These exogenously synthesized essential metal coordination complexes of ptcoltmc 
acid (pyridine-2-carboxylic acid) have the following structural formula: 
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[00301 wherein M represents the metallic cation and n is equal to the cation's 
valence. For example, when M is Cr and n=3, then the compound is chromic tripicolinate. 
Other chromium picolinates disclosed include chromic monopicolinate and chromic 
dipicolinate. 

[0031] The U.S. Recommended Daily Intake (RDI) of chromium is 120 pg. U.S. 
Patent No. 5,087,623, the entire contents of which are hereby incorporated by reference, 
describes the administration of chromic tripicolinate for the treatment of adult-onset diabetes 
in doses ranging from 50 to 500 pg. International Patent Application No. W096/35421 
discloses the use of high doses of chromic tripicolinate (providing 1,000-10,000 pg 
chromium/day) for reducing hyperglycemia and stabilizing the level of serum glucose in 
humans with Type II diabetes. U.S. Patent No. 5,789,401 discloses a chromic tripicohnate- 
biotin composition and its use in lowenng blood glucose levels in humans with Type II 
diabetes. 

[0032] U.S. Patent Nos. 5,087,623; 5,087,624; and 5,175,156, the entire contents 
of which are hereby incorporated by reference, disclose the use of chromium tripicolinate for 
supplementing dietary chromium, reducing hyperglycemia and stabilizing serum glucose, 
increasing lean body mass and reducing body fat, and controlling blood serum lipid levels, 
including the lowering of undesirably high blood serum LDL-cholesterol levels and the 
raising of blood serum HDL-cholesterol levels. U.S. Patent Nos. 4.954.492 and 5,194.615. 
the entire contents of which are hereby incorporated by reference, describe a related complex, 
chromic nicotinate, which is also used for supplementing dietary chromium and lowering 
serum lipid levels. Picolinic acid and nicotinic acid are position isomers having the 
following structures: 
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COOH 
nicotinic acid 



,0.33, Nicotinic acid and picoUmc acid fonn ccord.nai.on comp.exes wdh 
m „„ovl». divalen, and rnvalen, me«a, tons and facilitate «he absorptton of these metais by 
IZl g tbent across — eeUs and into tbe bloodstream. Chrondum — „ m 
r«JL. - —on o f CrC,, was Stated by the non— - 

a . .NSAIDs) aspirin and indomethacin (Davis et al., J- Nutrition Res. 
inflammatory drugs (NbAlus) aspirin <u 

innammdiuy a 107.47s 487 1997) These drugs inhibit the 

,5-202-210 1995; Kamath et al., J. Nutrition 127.478-482, 199/)- 

Z cy«„ase whtch converts arachtdonic aetd to vanous P— — 

chromium absorption. Pnivrvstic 
10 „34, Tbe present tnven.ion provides a novel method for treatmg Polycysttc 

Ovary Syndrome. 

Sjmimary_o£fog Invention 
[00351 The — invention is directed to a method of -^0,^0 

Ovary Syndronte (PCOS). The method inc.udes identifying a subject anffenng from PCOS 
-o the anb.ec, a pha— ^J^'^Z 
, ncl „des a chromium complex. Preferably, the cbromtum com P !ex ts ehr - P 
^or chromtnm po.yntcotinate Advantageous*, the composition tnc.udes a 
it The chelating - - - p,co„nie * nicotinic acid, or both pico,in,c aotd and 

mco,ini ;;*, - — » — — — - — ,on ° f a 

^oxygenase inhibitor. The cyclooxygenase tnhtbitor may include —cm 
y , Pn Preferrably the composition may include a 

ibuprofen, acetaminophen and naproxen. Preferrably, 

mucolytic. In a preferred embodiment, the mucolytic is guaifenesin. 





,0037. In still another aspect of the invention, a subjee, may be attainted a 

position including a saltcin-contatning be* such as — *na» >, 
s! ,en,a (swee, bireb), BeMa (wbite birch,, Filipendula «~no 

meadowsweet,, Galena proems (wintergreens,, PoUus baUa.ifera, Po^usjact,, 

(balm of Gilead) or SaUx alba (white willow). 

,00381 Advantageously, .he effeettve dose of the composition ts between 

about 50 and about 10,000 micrograms. 

|0„3„ In ye, another aspect of the invention, the composition is incorporated 

int „ a pharmaceutic* acceptable camer selected from the group consisting of a table, 
capsule, m,crobead, emu.sion, powde,, granu.e, suspension, synrp, and e.ixir. The m.crobead 
can be a sugar beadlet or micocrystalline cellulose beadle,. Preferably, the ehrom.um 

complex is coated on the beadlet. 

Petals! DescriPiion ofthe Preferred Embodiment 
,0040, The disclosed invennon relates to eompositions for use tn the 

treatment of Polyeysttc Ovary Syndrome (PCOS). Addi.iona.iy, methods for treating PCOS 
are likewise contemplated. The pnmary basis of the present mventton is the novel and 
nnexpected discovery that chromium eomplexes iower blood glucose levels, .hereby 
amehoraung some of ,be symp.oms assoeia,ed w„h PCOS. Chromium picobnates, for 
example, are insulin sensittzers wi.b no known toxicity. Tb= use of tbese compounds would 
be a great boon to the treatment of PCOS. 

,„ M1 , The lemtmology used in the description presented herein ts no. 

intended to be tn^reted in any limited or restrictive manner, simp.y because ,. ts betng 
nnlized in conjunction with a detaiied descrrptton of certatn speetfte embodiments of .be 
mvenuon. Furrhenrrore, embodtmen.s of.be invention may include several nove, features, 
no single one of wb.eb is solely response for its destrable attributes or which is essentta, ,0 
practicing the invention herein described. 

,0042, The present invention provides compositions comprising chromtum 

eomplexes for the treatment of PCOS. As used herein, the term "chromium complexes" or 
.•chromium complex" includes, without limitation, chromtum ptcolinate, chromtc 
tnplcobnate, chromium nicotinate, chromic polyntcotinare, chromium chloride, ebromtum 



-10- 




histi d,na,e, and chromium yeas, ,n a preferred embodiment, - — " 

,„043| While chromium complexes am in the absorption 

inl cs,,n 1 eel in some embodtments, uncomplexed cheiating a g =n,s are advantageous,, 

:op P er, iron, magnesium, ntanganese, an, zinc. Suitable che,,n g age. J-* 
^positions o f the — — are re* — for™ of chaomtum whtch 

100441 The chromium complexes of the disclosed inve 

uses J esc L for chromtc trtpicohnare in U.S. Patent No, 5,0S 7 ,o23 5,0S 7 «4 an 

41 56 name,, supp,me„,in g dietary chromium, lowering Wood gtucose ,ev , m 
^l/.owejg serum Itptd >- and — 8 iean body mas, — * - 
chronnun, complexes of me present invention ae« ,„ treat symptoms S 
|0045 , The synthests and use of chromium picolmates ,s descnbed ,„ U.S^ 

Palent L L,nS aud 5,0S 7 ,oa3. Chromic trrptcolinate is — from heahh « 
.ores, drug stores and orher commercia, sources. The svnthests and use of ehromte 
polynicotinate is described in U.S. Patent No. 5,194,615. 

,0046, The uneomplexed chelating agents sueh as pteoltmc aetd and meo m 

mi J avail from many eommere.a, sources, inc,udi„ g Sigma-Aldnch (St. Lou , MO 

of ,he ehromium eonrplex to the eh.latmg a g en, from about ,0.1 to about 1:10 (Ww), 
preferably from abnu, 5:, to abou„t5(w/w, ^ ^ 

100471 The compositions of the discioseo 

incorporating the components into a phamtaceuticaUy aeceptabie camer, including bu, no 
Z to Its, eapsu.es and mtcrobeads, preferab.y sugar beadlets or mtcrocrystamne 

"^mm For orat admtnistratton, the chromium complex may be tncorporated 

in ,„ a , Let, a,ueous or oi, suspension, drspersibie powder or grannie, mtcrobead, emul on 
Hard or soft capsule, synrp or ehx.r. The components of the eompostt.on may also 
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administered separately. Compositions may be prepared aeeording to any method known in 
me art for the mannfac.ure of pharmaceutical^ aceep.able compositions and sueh 
eomposirions may contain one or more of the following agents: sweeteners, flavoring agents, 
eoloring agents and preservatives. Tablets eontaining the active ingredients in admtxture 
with non-foxic phanrtaceu.ica.ly acceptable excipients suitable for table, manufacture are 
acceptable "Pharmaceutically acceptable" means that .be agent should be acceptable m .he 
sense of be.ug compatible with the other ingredients of the formulation (as well as non- 
injurious .o the individual). Such excipients include inert diluents such as calcium carbonate, 
sodium carbonate, lactose, calcium phosphate or sodium phosphate; granulating and 
disintegrating agents, such as com starch and alginic acid; btnding agents such as starch, 
gelatin or acacia; and lubrtca.ing agents such as magnesium stearate, stearic actd or talc. 
Tablets may be uncoated or may be coated with known technics to delay disintegrate and 
absorption in the gastrointestinal tract and thereby provide a sustained action over a longer 
period of time. For example, a time delay matertal such as glyceryl monosteara.e or glyceryl 

stearate alone or with a wax may be employed. 

,0049] In another preferred embodimen., tablets, capsules or microbeads are 

coated with an enteric coating which prevents dissolution in the acidtc environment of the 
stomach, instead, this coating dissolves in the small intestine a. a more neutral pH. Because 
certain chromium complexes may be more stable a. this neutral pH than a. the acidic pH of 
the stomach, enhanced absorp.ton occurs because the chromium contp.exes rematn 
substantially intact until they reach the small intestine. Such enteric coated compostttons are 
descrtbed by Bauer e« a,., Coated Pharmaceutical Dosage Forms: Fundamentals, 
Manufacturing Technics. Biopharmaceutical Aspects, Test Methods and Ran Matertals, 
CRC Press, Washington, DC. 1998. the entire contents of which are hereby incorporated by 
reference 

,0050] Formulations for oral use may also be presented as hard gelatin 

capsules wherein .he active ingredien. is mixed with an tnert solid diluent, for example 
calcium carbonate, calcium phosphate or kaolin, or as soli gela.in capsules wherein .he acuve 
ingredient is mixed with water or an oil medium, such as peanut oil, liquid paraffin or oltve 
oil. 
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|0051] Aqueous suspensions may contain the chromium complexes of the 

invention in admixture with excipients for the manufacture of aqueous suspensions. Such 
excipients include suspending agents, dispersing or wetting agents, one or more 
preservatives, one or more coloring agents, one or more flavoring agents and one or more 
sweetening agents such as sucrose or saccharin. 

[0052] Oil suspensions may be formulated by suspending the active ingredient 

in a vegetable oil, such as arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil 
such as liquid paraffin. The oil suspension may contain a thickening agent, such as beeswax, 
hard paraffin or cetyl alcohol. Sweetening agent, such as those set forth above, and flavoring 
agents may be added to provide a palatable oral preparation. These compositions may be 
preserved by an added antioxidant such as ascorbic acid. Dispersible powders and granules 
of the invention suitable for preparation of an aqueous suspension by the addition of water 
provide the active ingredient in admixture with a dispersing or wetting agent, a suspending 
agent, and one or more preservatives. Additional excipients, for example sweetening, 
flavoring and coloring agents, may also be present. 

[0053] Syrups and elixirs may be formulated with sweetening agents, such as 

glycerol, sorbitol or sucrose. Such formulations may also contain a demulcent, a 
preservative, a flavoring or a coloring agent. 

[0054] The oral formulations described above may also include aspirin 

(acetylsalicyhc acid), other salicylates, or another NSAID such as indomethacin, ibuprofen, 
acetaminophen, naproxen or any drug capable of inhibiting the cyclooxygenase pathway 
leading to prostaglandin synthesis. This results in a decrease in intestinal mucus production 
and lower intestinal P H which facilitates absorption of the chromium compositions of the 
present invention. The oral compositions may further include mucolytics such as guaifenesin 
and the like, to inhibit intestinal mucus production, and/or acids such as ascorbic acd, ctnc 
acld and the like to lower intestinal pH. Inclusion of one or both of these compounds further 
enhances chromium absorption. There are two forms of cyclooxygenase (cox), coxl and 
cox2 which differ in their sensitivity to inhibition by NSAIDs. The cox2 isozyme promotes 
prostaglandin formation at sites of inflammation, but not at other sites such as the 
gastrointestinal tract. In contrast, relatively selective inhibition of coxl facilitates chromic 
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tripicolinate and chromic polynicotinate absorption. Although the selective inhibition of 
coxl is desirable, any inhibitor or coxl or cox2 can be formulated with the chromic 
tripicolinate and chromic polynicotinate compositions of the invention. Cox inhibitors, acids 
and mucolytics may also be coadministered with the chromic tripicolinate and chromic 
polynicotinate compositions of the invention. The amount of these drugs formulated with or 
coadministered with the chromic tripicolinate compositions of the invention are as follows: 
cox inhibitions, between about 50 mg and 500 mg; mucolytics, between about 10 mg and 250 
mg; and acids, between about 50 mg and about 1,000 mg. 

[0055] The coadministration or formulation of salicylate-containing herbs 

with the compositions of the invention is also contemplated. Class I herbs, as documented in 
the American Herbal Products Association's Botanical Safety Handbook (herbs that can be 
safely consumed when used appropriately), such as Boswelia serrata (frankincense), Betula 
lenta (sweet birch), Betula pubescent (white birch), Filipendula ulmaria (meadowsweet), 
Gaultheria procumbens (wintergreens), Populus balsamifera and Populus jackii (balm of 
Gilead), and Salix alba (white willow) are all salicin-containing plants with salicylate-like 
properties. These herbs suppress prostaglandin synthesis by cox inhibition, thereby 
improving absorption of the chromium complexes of the invention. These herbs are 
relatively free from gastric ulcerogenic effects (Singh et al., Agents and Actions 18:407-412, 
1986). In addition, pre-clinical acute toxicity studies have shown that salicin-containing 
plants do not cause hematological disturbances (American Herbal Products Association, 
Botanical Safety Handbook, 1997). 

[0056] The compounds and herbs described above all effect gut physiology by 

inhibiting prostaglandin synthesis, decreasing mucus production, and lowering 
gastrointestinal pH. The inclusion of these compounds, as well as an enteric coating, into the 
oral chromium complex compositions of the invention results in a multicomponent delivery 
system which allows delivery of these agents to the gastrointestinal tract where they work in 
concert to facilitate chromium absorption. 

[0057] In a preferred embodiment, the chromium complex is coated onto 

microbeads. In a particularly preferred embodiment, these microbeads are sugar beadlets of 
various sizes, also known as nonpareils, and are commercially available from, for example, 
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SmithKline Beecham. If the microbeads are to be used to administer the compositions of the 
invention to diabet.c patients, the administration of other types of microbeads, such as 
microcrystalline cellulose, is preferred. Microcrystalline cellulose is commercially available 
and can be processed into beadlets of various sizes by micronization, a technique well known 
in the art. The microbeads are essentially a carrier for the compositions of the invention. For 
a description of coated beadlets, see, for example, Carstensen, J. T., Pharmaceutical 
Principles of solid Dosage Forms, Technonic Publishing Co., Inc., Lancaster, PA, pp. 228- 
230, 1993, hereby incorporated by reference. Aqueous solutions containing the chromium 
complexes with or without the chelating agent components such as nicotinic acid and 
picolinic acid are sprayed onto the microbeads by well known methods, by suspending the 
microbeads in an upcurrent of air and introducing a fine spray of the active ingredients which 
form a coating on the outside of the microbeads which is then allowed to dry. The desired 
chromium complex components with or without a chelating agent may be combined into one 
same solution or applied using separate solutions. Optionally, the coated microbeads can be 
further coated with a substance to protect the active ingredients coated onto the beads, such 
as latex. The microbeads may be placed in a capsule prior to administration. In another 
preferred embodiment, the capsule or the microbeads are coated with an enteric coating to 
delay dissolution until reaching the small intestine. 

[0058] Typically, the dosage range of chromium administered to an individual 

in the form of a chromium complex provides between about 50 and 10,000 micrograms per 
day of chromium; preferably between about 100 and 1,000 micrograms per day; more 
preferably, between about 200 and 500 micrograms per day. It is advantageously a 
pharmaceutical^ effective dose; i.e., it treats or reduces at least one symptom of PCOS. 

[0059] In some embodiments, methods of treating PCOS with chromium 

complexes is contemplated. Optionally, the methods of treatment additionally include the 
administration of at least one uncomplexed chelating agent. The compounds of the present 
invention can be administered separately or as a single composition. Advantageously, a 
subject is administered a pharmaceutical^ effective dose of a chromium complex. In one 
embodiment, the uncomplexed chelating agent is administered substantially simultaneously. 
In an alternative embodiment, the chromium complex is administered first and then the 
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uncomplexed chelating agent is administered. In yet another embodiment, the uneomplexed 
chelating agent is administered first. If administered separately, the compounds should be 
given in a temporally proximate manner, e.g. within a twenty-four hour period, such that the 
reduction of symptoms associated with PCOS is enhanced. More particularly, the 
compounds may be given within one hour of each other. The administration can be by any of 
the methods of administration described above or by drug delivery methods known by one of 
skill in the art. 

[0060] The following example teaches the methods and compositions 

disclosed herein for ameliorating symptoms associated with PCOS through the 
administration of at least one chromium complex. As illustrated in the following example, 
the composition may optionally include picolinic acid, nicotinic acid, or both picolinic acid 
and nicotinic acid in combination with a chromium complex. This example is illustrative 
only and is not intended to limit the scope of the invention disclosed herein. The treatment 
method described below can be optimized using empirical techniques well known to those of 
ordinary skill in the art. Moreover, artisans of skill would be able to use the teachings 
described in the following examples to practice the full scope of the invention disclosed 
herein. 

EXAMPLE 

[0061] A subject presenting with PCOS is identified. The subject is orally 

administered a tablet comprising chromium picolinate and picolinic acid at a ratio of 1:10 
w/w at a daily dose of 1,000 ug of chromium. The tablet additionally comprises guaifenesin 
and ibuprofen in a pharmaceutical^ effective dose. Over the course of several weeks, a 
decrease in body mass and improved lipid profile is observed. The chromic picolinate 
sensitizes the subject's insulin and the symptoms of PCOS are reduced. 

[0062] It will be appreciated that although specific embodiments of the 

invention have been descnbed herein for purposes of illustration, various modifications may 
be made without deviating from the spirit and scope of the invention. Accordingly, the 
invention is not limited except as by the appended claims. 
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